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NASA EEE PARTS PROGRAM

ELECTRONC  PART RELIABILITY

● Flight Readiness Technology Assessment
—

—

—

—

construction analysis) and reliability (viz. environmental stress
tests)

Determine stress vs. fai

Publish evaluation resu.

me mode and mechanism relationships ,
k and space flight qualification guidelines
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ELECTRONC  PART RELIABILITY

Evaluate currently available 14& 16 bit, low power, 100ksamp
A/D corwerters  for construction qualitv and reliabilitvd J
Partner with industrv  to develop  16 bit. low power. high samp].e. , ,
rate ( 1 MS/s)~ rad ha;ci MD converter

Ri’bhh. evaluation. results

efs



Q Active PixeI Sensor
—

—

—

.

—

—

Assist in the transfer of commercial C~MOS design to radiation
hard design

Assist in the development ofrad.iati.on  hard design. rides

Perform radiaticn characterization, on. exi.stin.g CVOS designs.-
Perforrn  radiation characterization cm rad hard design

Perform reliabi~itv evaluations on rad hard design.d
Publish radiation and re~iabilitv  resultsd
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.YISREP hchdes T-ID (totaI ionizing dose) and SEE (single event
effects) tests and evaluations

.YISREP supports projects and radiation research

Project Support
Consdtati.om or. pcten.t~.a:  radiation. problen.s  in. Dhotoni.cs.
high. dcmity RAMS: microp:ocesso;i~  md ~.ow vGltage e~ectrwics

On~oing  effort  to perform THI and SEE tests cf .Motcrola NY pm-euPC
h cmner2tion.  with NE’ M d _Mckm!.2.. .

Perform radiation tests on. ;.OW voltage:  low power microelectronic devices
from MIT and LoraJ.

Provide radiation test a~d evaluation support to .MDL for products to be
flown on X.MP (e.g.> T’DL, m.icrogyro)

Dissem.hate radiation. test data via RADATA data tase (avai1a51e in
XASA Parts & Packaging home page)



NASA EEE PARTS PROGRAM

MICROELECTRON CS SPACE RADIATION EFFECTS PROGWM

EEE Parts Program Support
—

—

—

.

Radiation tests on high performance ND converters

Radiation tests on commercial ~ME.MS  devices (e.g. ADXL50b.
accelerometer)

~Radiatioz  tests on COTS devices

Continued. evaluations QfFP~A’s  (fie]d pr-gKamPLZ&b~e  ~ate
arrays)



.MICROELECTRONCS SPACE RAIXATIOX  EFFECTS PROGRAM

● Enhanced  Low Dose Rate Effects

Bipolar and BiC.MOS devices can be susceptible to low dose rate
effects

Significant parametric degradation at low dose rates (i.e.. mission.
dose rates) as compared with traditional moderate to high dose rate
tests

Goal is to provide effective moderate dose rate test methodol.o~vtiJ7’
using temperature acceleration to approximate low dose rate
response
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.MICROELECTRONICS  SPACE M

● Effect of ScaIiIIg  on TID and Hard Errors
—

—

—

—

As device feature sizes shrink to achieve densities, device oxides,
become thinner.

Decreased oxide thickness leads to increased electric fields across
the oxide increasing the vuherabiiitv  to oxide damage.?
Work has alreadv been performed o; DRA.Ms and FPGAs

Task offers “glir&e into the fiture” to further define the
mechanisms involved in microduse  induced faihres  and single
eveut dielectric iwptzwe (SEDR)
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NASA EEE PARTS PROGRAM

MICROELECTR03TICS  SPACE RADIATION EFFECTS PROGRAM
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m..~“’’” Area Array packaging-Ball Grid  ArraY

● Why BGA’s?

N Area reduction of 2.5:1 over QFPs

v Primary challenge is the inspection of the interconnects

II (Top view)
. . . .- ,,, ..:
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NMI’ Application
o Area Array, elastomeric interconnections are being

assessed for the NMP DS-I Advanced Avionics Block
>> Includes Advanced Flight Computer, solid state memory, power,

etc.

● Low-cost MCM-D  technology

Substrate Hoider

~~W.- ./. . ...>., “/ -
. . . . .

. .

Substrate
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Surface Mount Technology (SMT)
Objectives

● Determine critical S-MT rnanufachmin.g parameters
Inspect and correlate solder-joint quality to manufacturing variabIes

● Comelate reliabili.ty toquali& an.dboun.d  critical. parameters

● Establish standards andinspection  criteria using l.iteratiJ.re search. andtest results

● Evaluate alternative j.nspection teckj.ques  (tomanual,  visual inspection)

● Develop packaging qwzlification  thermal test rnethodolcgy
L3entifj reliability dependeu.cy  on. mean temperature and At

. I)e~elop experimental design and testing 2pprcach.

@ V“erifj test requirements

● Understand solder faiIure physics and establish failure sensitivities to solder properties, soldering processes, storage
agi~g, and desie~ con. figu.ration.sk.

Q Understand crack propagation

● Establish soIder-joint life prediction methods

● Develop SMT soIder-joint design and Iife-prediction guidelines
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DELIVERABLES TO DATE =con’tf

SMT RTOPS

●

●

●

●

●

●

●

●

●

DELIVERABLES COMPLETED DATE
Valuable information gained in teaming with M[SR project to qualify Kevlar PCBS Jan 95
Round robin workshop report Jan 95
Fabricated phase 2 test vehicles Apr 95
“Comparison of LCC Solder Joint Life Predictions With Experimental Results,”
Journal of Electronic Packaging Jun 95
Design of Experiments for the JPL SMT RTOP: Phase 2 Test, RISR 16701/20103-1 Jul 95
Test Plan for Phase 2 SMT Assembly Reliability Testing , D-11470 Aug 95
SD P!~ts of Mfg s~!d~r Defects Cerre!@i~n to Pa~k~ge Types and L~~ati~n~~ s~p g~

“SMT Solder Joint Reliability and Qua!ity Assurance Methodologies”
EEE Links, VOI. 1, No.4, October ’95 Ott 95
“GuideFines for Solder Joint Reliability Determination”, Draft, JPL D-13412 Jan 96

“SMT Solder Joint Reliability/Workmanship Environmental Test Results Correlation
For LCC Assemblies,” 20th Annua/ Electron~c Manufacturing proceeding Mar 96
“The Interplay of Surface Mount Solder Joint Quallity and Reliability of Low
Volume SMAS,” NEPCON WEst ’96 proceeding Mar 96
“Solderability Test and Correlation to SMT Joint Quality”
EEE Links, Vo\.2, No. 1, March ’96 Mar 96
SMT guideline document, Rev. E Apr 96
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